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(54) SYSTEM AND PROCESS FOR TREATING LOW CONCENTRATION NOX-CONTAINING GAS 

(57)Abstract: 

PURPOSE: To purify NOx on an adsorbent and make the same 
harmless without adding a purifying catalyst by providing a dust 
removing device for removing a dust component in exhaust gas 
and an adsorption device for adsorbing and removing NOx, 
feeding a reducing agent at the time of regenerating the 
adsorption device and reduce, and decomposite desoluted NOx 
thus adsorbed in the device. 

CONSTITUTION: Exhaust gas 1 mixed with ozone synthesized 
by an ozonizer 3 in an oxidization process 2 to oxidize a part or 
the whole of NO and convert the same into N02. Exhaust gas is 
introduced into an adsorption layer 4 to adsorb and remove NOx 
and discharged 5 into atmosphere. In the case when a unit with 
lowered adsorption capability is regenerated on the adsorption 
layer 4 composed of a plurality of units, nitrogen 6 is introduced 
into the adsorbent regenerating process by a fan 7, and flowed 
into an adsorption unit 8 extracted from the adsorption layer 4. 
Then hydrocarbon 9 is introduced when the oxygen density in 
the unit 8 is lowered sufficiently, and heated by a heater 10 to 
reduce and decompose NOx by using hydrocarbon. 
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♦ NOTICES'* ^ 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processing system of the low concentration NOx content gas characterized by 
having the dust collector from which the dust component in exhaust gas is removed, the 
adsorber which carries out adsorption treatment of the NOx, and the control unit which supplies 
a reducing agent at the time of playback of this adsorber, and understands to nitrogen NOx by 
which uptake was carried out a returned part within this adsorber at the time of desorption. 
[Claim 2] They are a part or all of NO in exhaust gas with NO oxidation system after a dust 
collector removes the dust component in exhaust gas N02 Processing system of the low 
concentration NOx content gas which oxidizes, carries out adsorption treatment of the NOx with 
an adsorber, supplies a reducing agent at the time of playback of this adsorber, and is 
characterized by understanding to nitrogen NOx by which uptake was carried out a returned part 
within this adsorber at the time of desorption. 

[Claim 3] They are a part or all of NO in exhaust gas with NO oxidation system after a dust 
collector removes the dust component in exhaust gas N 02 It oxidizes. Desorption of the NOx by 
which carried out adsorption treatment of the NOx with the adsorber, and supplied the gas 
containing a reducing agent at the time of playback of this adsorber, and uptake was carried out 
is carried out. The processing system of the low concentration NOx content gas characterized 
by introducing into NOx reductor after carrying out reduction decomposition of the part within 
this adsorber at nitrogen, and carrying out reduction clarification of the remainder of said 
desorption NOx with this NOx reductor. 

[Claim 4] Low-concentration NOx content gas is contacted to an adsorbent, the equipment 
which reduces the oxygen density in the gas which circulates this adsorbent at the time of 
playback of an adsorbent in the system which carries out adsorption treatment of the NOx is 
formed, a content oxygen density is reduced with this equipment, the gas containing brown-coal- 
ized hydrogen or alcohols circulates, and it is NOx on an adsorbent. N2 The processing system 
of the low-concentration NOx content gas characterized by what is understood a returned part. 
[Claim 5] In the processing system of low concentration NOx content gas according to claim 4, 
the inert gas which contains a hydrocarbon or alcohols at the time of playback of an adsorbent is 
circulated, and it is NOx on an adsorbent N2 Processing system of the low concentration NOx 
content gas characterized by what is understood a returned part. 

[Claim 6] Low concentration NOx content gas is contacted to an adsorbent, the gas containing a 
reducing agent is circulated in the approach of carrying out adsorption treatment of the NOx at 
the time of playback of an adsorbent, and it is NOx on an adsorbent N2 Art of the low 
concentration NOx content gas characterized by what is understood a returned part. 
[Claim 7] The art of the low concentration NOx content gas characterized by a reducing agent 
being a hydrocarbon or alcohols in the art of low concentration NOx content gas according to 
claim 6. 

[Claim 8] The art of the low concentration NOx content gas characterized by a reducing agent 
being the decomposition product of a urea or a urea in the art of low concentration NOx content 
gas according to claim 6. 

[Claim 9] The art of the low concentration NOx content gas characterized by reproducing in the 
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art of low concentration NOx content gas according to claim 6 by acljusting the temperature of 
the adsorbent packed bed at the time of adsorbent playback to 1 00 degrees C - 500 degrees C. 
[Claim 10] The art of the low concentration NOx content gas characterized by an adsorbent 
having a catalysis to the reaction of NOx and a reducing agent in the art of low concentration 
NOx content gas according to claim 6. 

[Claim 11] Low concentration NOx content gas is contacted to an adsorbent, the gas containing 
a reducing agent is circulated in the approach of carrying out adsorption treatment of the NOx at 
the time of playback of an adsorbent, and they are a part of NOx on an adsorbent N2 Art of the 
low concentration NOx content gas characterized by having carried out reduction decomposition 
and preparing a NOx reduction decomposition process in the back wash of an adsorbent. 
[Claim 12] The art of the low concentration NOx content gas characterized by what is 
understood a returned part to N2 at the NOx reduction decomposition process prepared in back 
wash after contacting low concentration NOx content gas to an adsorbent, circulating the gas 
which contains the compound which promotes desorption of NOx in the approach of carrying out 
adsorption treatment of the NOx at the time of playback of an adsorbent and desorbing NOx 
from an adsorbent. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the processing system of the low concentration 
NOx content gas which removes efficiently low-concentration NOx especially contained in the 
tunnel for automobiles, a subway way, ventilation gas, etc. from an inside-of-a-house motor pool, 
and its art about the clearance approach of the nitrogen oxides (NOx) contained in atmospheric 
air. 

[0002] 

[Description of the Prior Art] Generally as the defanging clearance approach of NOx in exhaust 
gas, ammonia is added to NOx content exhaust gas in a thermal power station, and it is N2 
[ harmless on a catalyst ]. The selective catalytic reduction process to decompose is mainly 
applied, and the approach of on the other hand understanding NOx a returned part on a three 
way component catalyst in a gasoline engine vehicle is applied. 

[0003] Therefore, ammonia is added in the high-concentration NOx content gas heated as an art 
of thin NOx in atmospheric air after condensing NOx with an adsorbent beforehand, and it is 
harmless N2 with a selective catalytic reduction process. The approach (JP,5-78369,B) of 
decomposing and emitting etc. is proposed. 

[0004] on the other hand — the gestalt of NOx — N02 it is — if, since the clearance by the 
adsorbent of NOx or the absorption clearance by alkali is comparatively easy also under 
moisture coexistence It is NO in low-concentration NOx content gas by addition of corona 
discharge or ozone N02 It oxidizes. This N02 It is [ the approach of carrying out absorption 
clearance by the alkaline lean solution, and ] NO by ozonate N02 It oxidizes and is this N02. The 
approach of carrying out adsorption treatment etc. is proposed (JP,6-99030,A). 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is the approach of removing efficiently 
low-concentration NOx which solves the fault of the above-mentioned conventional technique 
and is contained in the tunnel for automobiles, a subway way, ventilation gas, etc. from an inside- 
of-a-house motor pool. 

[0006] Each conventional technique is the approach which was economical and was excellent, 
when reaction temperature is usually 200 degrees C or more and processes hot exhaust gas, but 
adaptation is difficult when [ of ordinary temperature like tunnel ventilation gas ] processing the 
gas of a large quantity moreover, therefore, as an art of thin NOx in atmospheric air Ammonia is 
added in the high-concentration NOx content gas heated after condensing NOx with an 
adsorbent beforehand, and it is harmless N2 with a selective catalytic reduction process. By the 
approach of decomposing and emitting 90% or more of NOx generally discharged in these 
atmospheric air is NO lacking in adsorbent, and since the adsorption engine performance of NO 
will get extremely bad if moisture moreover contains in raw gas, it is usually necessary to 
dehumidify it beforehand from raw gas. Therefore, a desiccant is needed besides a NOx 
adsorbent and there is a trouble of causing processing cost lifting. 

[0007] furthermore, the gestalt of NOx — N02 it is — if, since the clearance by the adsorbent 
of NOx or the absorption clearance by alkali is comparatively easy also under moisture 
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coexistence It is [ the approach of oxidizing NO in low-concentration NOx content gas to N02 
by addition of corona discharge or ozone, and carrying out absorption clearance of this N02 by 
the alkaline lean solution, and ] NO by ozonate N02 It oxidizes and is this N02. Although there is 
the approach of carrying out adsorption treatment etc. By these approaches, there is a trouble 
of consuming a lot of power as energy for oxidizing NO to N02. Anyway, playback of an 
adsorbent is needed, when the adsorption capacity force of NOx by the adsorbent is saturated 
with the removal method of the low concentration NOx by the adsorbent and it stops showing 
predetermined NOx clearance effectiveness. Usually, this playback is performed by heating 
resurgent gas with a sink to an adsorbent. Therefore, the great energy for heating is needed for 
playback of an adsorbent, and it is not economical. High-concentration NOx will contain in the 
resurgent gas which let the adsorbent pass, temperature up is further carried out to 
predetermined temperature if needed, a reducing agent is added, and it is N2 [ harmless on a 
denitrification catalyst ]. In decomposing and emitting ****, it is N02. A case will be absorbed 
with an alkali solution, for this reason — new — a denitrification catalyst — a column may be 
required Usually, ammonia and hydrocarbons are proposed by the reducing agent of this 
denitrification reaction. 
[0008] 

[Means for Solving the Problem] The following means can attain the above-mentioned trouble. In 
the processing system from which low-concentration NOx by this invention is removed 
efficiently, and its art, it is characterized by carrying out by circulating the gas which contains a 
reducing agent for playback of an adsorbent. Usually, NOx removed by the adsorbent is desorbed 
as concentration gas by heating playback of an adsorbent, and is N2 at a reduction 
decomposition process. It understands a returned part. After making the approach, alkali 
compound, and solution which are disassembled into a reduction decomposition process on a 
catalyst after adding a reducing agent in concentration NOx content gas absorb, the approach of 
carrying out reduction processing etc. is proposed. These reduction decomposition processes 
are applying the approach of this invention, and omitting or simplifying is possible. 
[0009] Moreover, the processing system of the exhaust gas containing low-concentration NOx 
by this invention carries out adsorption treatment of the NOx with an adsorber, and is 
characterized by understanding Adsorption NOx a returned part within this adsorber to 
desorption and coincidence at nitrogen at the time of playback of this adsorber. In order to raise 
the engine performance of an adsorber further, NO oxidation system is installed in the upstream 
of an adsorber, and it is N02 in all the all [ a part or ] in exhaust gas. You may oxidize. Moreover, 
when many dust components are contained in exhaust gas, a dust collector may be prepared in 
the upstream of an adsorber. In order to raise the NOx clearance engine performance of this 
system further, a NOx reduction cracking unit may be formed in the lower stream of a river of an 
adsorber. 

[0010] The reducing-agent kind to be used can divide roughly the low-concentration NOx art of 
this invention into two kinds. One approach is an approach of using the decomposition product of 
a urea or a urea for a reducing agent, and another approach is an approach of using a 
hydrocarbon or alcohols. 

[001 1] When the compound which acts as a reducing agent of NOx into resurgent gas contained 
according to a detailed examination of this invention person etc., it turned out that playback of 
an adsorbent is performed promptly. And although high-concentration NOx contains in the usual 
playback in the gas emitted from an adsorbent at the time of playback, there is the description 
that reduction clearance of a great portion of NOx is carried out with the reducing agent which 
is also a desorption accelerator at the time of playback, by the approach of this invention. 
[0012] As an adsorbent used for this invention, it is the description to have a reaction 
acceleration operation with the decomposition product of a urea and a urea, a hydrocarbon or 
alcohols, and NOx at the time of desorption in addition to NOx adsorption capacity. For example, 
what added various kinds of matter which has a reaction acceleration operation with a reducing 
agent and NOx in various kinds of matter with NOx adsorption capacity, such as an alumina, a 
silica, a titania, a silica alumina, a zeolite, and activated carbon, is used. As these typical things, 
when using the decomposition product of a urea or a urea for a reducing agent, base metal, such 
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as' noble metals, such as Pt, Rh, and Ru, and V, Mo, W, Cr, Mn, Fe, Co, nickel, Ce, is raised. 
Moreover, when using a hydrocarbon or alcohols for a reducing agent, base metal, such as noble 
metals, such as Pt, Rh f Pd, Ru, Au, and Ag ( and Co, nickel, Fe, Cu, Mn, Ga, is raised. 
[0013] Moreover, in order to raise the adsorption capacity of NOx, a desirable approach also 
adds various kinds of alkali, an alkaline earth, and rare earth. For example, they are Li, Na, K, Mg, 
calcium, Sr, Ba, La, Ce, etc. 

[0014] Furthermore, N02 which will be easier to adsorb NO if a catalyst component with NO 
oxidation engine performance is made to contain Since it changes, and it can adsorb and the 
adsorption capacity force improves, it is desirable. Usually, noble metals, Co, Mn, etc. are 
desirable. Moreover, since a perovskite compound also has the adsorption capacity of NOx and 
activity is further shown in the reaction of a hydrocarbon or alcohols, and NOx in many cases, he 
is the candidate of a desirable adsorbent. 

[0015] It sets to this approach and is at least a part by addition of corona discharge or ozone 
about NO in low concentration NOx content gas N02 After oxidizing, since the adsorption 
treatment effectiveness of NOx increases, the method of contacting this generated NOx 
(NO+N02) content gas to an adsorbent is also an effective approach. Adsorbed NOx is not only 
NO but N02. It does not interfere at all with a gestalt. 

[0016] When reproducing an adsorbent by the gas containing a reducing agent, in order to 
advance efficiently the reaction of desorption of NOx, and NOx, a hydrocarbon or alcohols, it is 
desirable that temperature up of the adsorbent is carried out to the temperature of 200-500 
degrees C by circulating the gas for playback heated beforehand. Of course, a direct adsorbent 
may be heated with other means, for example, an electric heater etc. Moreover, it is also a 
desirable approach to carry out the cyclic use of waste water of the gas for playback within the 
closed system containing an adsorbent, and to fully carry out reduction clarification of the NOx 
which stuck to the adsorbent. In this case, it is also good to add a reducing agent suitably. 
[0017] With a solid-state, into the gas for playback, the urea used as a reducing agent of this 
invention may carry out fuel-spray mixing, and may be supplied with the gestalt of a water 
solution. Moreover, the cracking unit of a urea is formed beforehand and the gas which 
hydrolyzed and generated the urea may be supplied suitably. Amines, such as ammonia and 
isocyanic acid, can be used as a reducing agent of NOx among the decomposition products of a 
urea. The equipment which supplies a urea under steam existence for example, in a heating 
system, and the equipment which supplies a urea under steam existence on the heated catalyst 
for urea decomposition can be used for said cracking unit. 

[0018] As a hydrocarbon used for the reducing agent of this invention, simple substances, such 
as methane, ethane, a propane, butane, ethylene, and a propylene, or mixture like LPG is 
sufficient. Higher hydrocarbon with of course more many carbon numbers is sufficient, and, of 
course, mixture, such as a gasoline and kerosene, is sufficient. Moreover, as alcohols, methyl 
alcohol, ethyl alcohol, propyl alcohol, etc. can be used, and it is not limited to especially the 
class. 

[0019] In the case of a gas, these hydrocarbons or alcohol should just supply into resurgent gas 
as it is. Moreover, in the case of a liquid or a solid-state, it can supply, after spraying as it is into 
resurgent gas or melting to a suitable solvent according to the description. 

[0020] In the low concentration NOx clearance approach of this invention, in case it carries out 
by circulating the gas which contains a hydrocarbon or alcohols for playback of an adsorbent, 
regeneration efficiency may improve further by making the oxygen density in gas low. For 
example, adsorption treatment of the NOx is carried out with the adsorbent containing noble 
metals, such as Pt, Rh, Pd, and Ru, a NOx reduction reaction is checked by the oxygen which 
stuck to the noble-metals front face when circulating the nitrogen gas which contains a 
hydrocarbon at the time of playback, and reaction effectiveness may fall. However, since 
inhibition by oxygen will be reduced if the oxygen density in gas is made low, NOx can be 
returned more efficiently and an adsorbent can be reproduced. 

[0021] For example, in the case of the adsorbent which generally contains noble metals, when 
the oxygen density in the negotiation gas at the time of regeneration is below 0.5 %, NOx can be 
most efficiently returned with a hydrocarbon. Moreover, even if it is the case where the oxygen 
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density in negotiation gas is more than 0.5 %, it is possible to return NOx so efficiently that an 
oxygen density be low. 

[0022] Moreover. NOx may be able to be efficiently returned by reducing the oxygen density in 
negotiation gas also except the adsorbent containing noble metals. 

[0023] There are various approaches among the approaches of reducing the oxygen density in 
the negotiation gas at the time of adsorbent playback, for example, the approach of burning a 
hydrocarbon etc. and reducing an oxygen density and PSA — the tank of inert gas, such as an 
approach using adsorbents, such as law, or nitrogen gas, and carbon dioxide gas, is formed, and 
there is an approach which is mixed with a hydrocarbon and circulated at the time of adsorbent 
playback. 

[0024] The compound used as a reducing agent by the approach of this invention not only 
promotes reduction decomposition of NOx on an adsorbent, but promotes desorption of NOx. 
Therefore, it also becomes possible to reproduce an adsorbent at low temperature more, using 
said compound as a NOx desorption accelerator from an adsorbent. In this case, although it may 
be desorbed from an adsorbent, without returning a part of NOx and it is necessary to prepare a 
NOx reduction process in back wash, it is possible to simplify a reduction process as compared 
with the case where a desorption accelerator is not used. 
[0025] 

[Function] By the approach by this invention, in order to reproduce by the gas which contains a 
reducing agent at the time of playback of the adsorbent of NOx, playback progresses easily. 
Unlike the case where the resurgent gas which does not contain these components is used, 
bleedoff of NOx takes place also in a 50-200-degree C comparatively low temperature region. 
NOx currently adsorbed since this has added the component which has the catalysis which 
promotes the reaction of NOx and a reducing agent in an adsorbent is N2 by the reaction with 
the hydrocarbon or alcohols which is reducing agents when it does not only **** but becomes 
more than the constant temperature which it is on an adsorbent. Since it is decomposed, it is 
thought that it becomes easy to ****. 

[0026] NOx from which it is desorbed by this approach is N2 in the spot. Reduction 
decomposition is carried out and it hardly contains in exhaust gas. Therefore, although the after- 
treatment equipment of high concentration NOx from which it is desorbed is needed at the time 
of playback of the usual NOx adsorbent, by the approach by this invention, it becomes 
unnecessary. 
[0027] 
[Example] 

(Example 1) The whole drawing 1 flow explains an example of the NOx clearance system which 
becomes this invention. For the exhaust gas 1 containing low concentration NOx, it is mixed with 
the ozone compounded by the ozonizer 3 at the oxidation process 2, and a part or all NO(s) are 
N02. It oxidizes. The gas which flowed out the oxidation process 2 is emitted into atmospheric 
air from a ventilating tower 5, after being introduced into an adsorption layer 4 and carrying out 
adsorption treatment of the NOx. 

[0028] Said adsorption layer 4 consists of two or more units, and carries out regeneration which 
extracts the unit with which NOx adsorbed so much and the adsorption capacity force declined, 
and is mentioned later. 

[0029] Nitrogen 6 is introduced into an adsorbent playback process by the fan 7, and the 
adsorbent unit 8 extracted from the adsorption layer 4 is circulated. When the oxygen density of 
the unit 8 interior fully falls, a hydrocarbon 9 is introduced into a nitrogen air current, with 
heating apparatus 10, it heats at about 200 degrees C, and they is circulated. NOx is N2 by the 
hydrocarbon on a unit 8. Reduction decomposition is carried out. The gas after decomposition is 
again introduced into the upstream of an adsorption layer 4. When NOx and the hydrocarbon 
unreacted in gas after decomposition remain, after adsorption treatment is carried out by the 
adsorption layer 4, atmospheric-air bleedoff is carried out from a ventilating tower 5. The unit 8 
which regeneration ended is again built into an adsorption layer 4. 

[0030] It becomes possible to return promptly and to also defang NOx which carried out 
adsorption treatment of the low-concentration NOx efficiently by this system, and stuck to the 
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adsorbent. 

[0031] (Example 2) The whole drawing 2 flow explains an example, of the NOx clearance system 
which becomes this invention. The exhaust gas 1 containing low concentration NOx is introduced 
into an adsorption layer 4, and after adsorption treatment of the NOx is carried out here, 
atmospheric-air bleedoff of it is carried out from a ventilating tower 5. An adsorption layer 4 
consists of two or more units, and carries out regeneration which extracts the unit with which 
NOx adsorbed so much and the adsorption capacity force declined, and is mentioned later. 
[0032] Nitrogen 6 is introduced into a unit 8 by the fan 7, and it introduces into the upstream of 
an adsorption layer 4 further. When the oxygen density of the unit 8 interior fully falls, it changes 
so that the gas which flowed out of the adsorbent unit 8 may circulate through the passage 
change bulbs 1 1 and 12 and it may flow into 8 again. The circulation negotiation of the gas 
heated at about 200 degrees C with heating apparatus 1 0 is carried out by the fan 7, and 8 is 
heated to temperature required for reduction decomposition of NOx. It is NOx from which a 
hydrocarbon 9 is simultaneously introduced in the circulatory system, and it is desorbed from 8 
to desorption and coincidence N2 It understands a returned part. Reduction clarification of the 
NOx is fully carried out, and 8 which playback completed is again included in an adsorption layer 
4. 

[0033] NOx can be purified on an adsorbent by being able to carry out the adsorption treatment 
of the low-concentration NOx efficiently by this approach, and performing heating regeneration 
by the circulatory system to the adsorbent after NOx adsorption. 

[0034] (Example 3) The nitrogen-oxides adsorbent used by this invention was prepared as 
follows. 

[0035] Oxidization yttrium 23g, 31 g of barium oxide, and 16g of copper oxide were kneaded with 
the RAIKAI machine for 1 hour. After drying a kneading product at 150 degrees C for 2 hours, 
preliminary baking was carried out at 500 degrees C for 2 hours. After the mortar fully ground 
the obtained oxide, it calcinated at 870 more degrees C for 4 hours. Next, the obtained powder 
was pressed in discoid with a diameter of 45mm, this was crushed, and the particle size 
regulation was carried out to the shape of a grain with a particle size of 0.5-1 mm. It turned out 
that it is the multiple oxide which this compound has the presentation of YBaCuO 7-x, and has 
the crystal structure of a perovskite mold as a result of X diffraction measurement. 
[0036] Above granular YBaCuO 7-x The dinitro diamine platinic acid water solution of the 
specified quantity was sunk in. After drying this at 150 degrees C for 2 hours, it calcinated at 
500 degrees C for 2 hours, and the adsorbent 1 was obtained. Platinum (Pt) was supported 0.1% 
of the weight to YBaCuO 7-x as a result of the chemical analysis. 

[0037] (Example 4) The adsorption engine performance of NOx of an adsorbent 1 was measured. 
The center section of cylinder tubing made from quartz glass with a bore [ of 20mm ] and a die 
length of 800mm was filled up with 4ml of an adsorbent 1 , and NO content gas was processed on 
condition that a table 1 . In addition, the temperature of an adsorbent inserted and measured the 
thermocouple. Moreover, the inlet port of cylinder tubing made from quartz glass and the NOx 
(NO and N02) concentration in outlet gas carried out continuation measurement with the 
chemiluminescence type nitrogen-oxides analyzer. 
[0038] 
[A table 1] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



2004/11/09 



m 1 



ft 



6/10 ^— i 







N 0 


5 ppn 




2 0 % 




3 % 




» W 


suit 


1 0 0 0 0 h 1 


stsa 


2 5 ~ 1 0 0 TC 



[0039] The NOx elimination factor was computed according to the degree type. 

[0040] 

[Equation 1] 

(AO tf^tXDN Ox)- ( tan^tpooN O x ) 
NOxiK±$= xlOO<%) 



(APtfJWDNOx) 



(»1) 



[0041] NOx is NO and N02 here. Sum density (ppm) is expressed. 

[0042] The rate of NOx adsorption treatment 1 5 hours after a gas negotiation of the adsorbent 1 
set as each temperature is shown in a table 2. It turned out that an adsorbent 1 has the high 
NOx adsorption engine performance in the temperature region near a room temperature. 
[0043] 
[A table 2] 

a 2 





N O Mk£* 


2 5 
5 0 
10 0 


9 7 % 
9 5 % 
6 8 % 



[0044] (Example 5) After circulating NOx content gas at 25 degrees C like the example 4 for 15 
hours and performing adsorption treatment using an adsorbent 1, regeneration was performed by 
the following approaches. 

[0045] It was filled up with the nitrogen gas containing a propylene shown in a table 3 in cylinder 
tubing made from quartz glass filled up with the adsorbent 1 after NOx adsorption treatment, and 
the other end was made to return and circulate through the gas which flowed out of the end of 
cylinder tubing using the circulating pump. Cylinder tubing was heated to 200 degrees C ? and 
regeneration was carried out for 30 minutes. 

[0046] As a result of extracting the gas in cylinder tubing and measuring NOx concentration 
after regeneration, it was 0.1 ppm or less. Moreover, although temperature up of the adsorbent 1 
after regeneration was carried out to 700 degrees C in the nitrogen air current, desorption of 
NOx from an adsorbent was not accepted. These results showed most NOx which stuck to the 
adsorbent 1 by the above-mentioned regeneration having ****ed, and having decomposed into 
nitrogen. 
[0047] 
[A table 3] 
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[0048] (Example 6) After circulating NOx content gas at 25 degrees C like the example 4 for 15 
hours and performing adsorption treatment using an adsorbent 1, regeneration was performed by 
the following approaches. 

[0049] In cylinder tubing made from quartz glass filled up with said adsorbent 1, as shown in a 
table 4 f it was filled up with the nitrogen which does not contain a reducing agent, and the other 
end was made to return and circulate through the gas which flowed out of the end of cylinder 
tubing using the circulating pump. Cylinder tubing was simultaneously heated to 200 degrees C, 
and regeneration was carried out for 30 minutes. 

[0050] the result of having extracted the gas in cylinder tubing and having measured NOx 

concentration after regeneration — about 13 ppm it was . Consequently, when hydrocarbon 

oxygen was not contained in regeneration gas, it turned out that a part or all NOx are desorbed 

from an adsorbent 1 while fully not having been returned by it 

[0051] 

[A table 4] 

* 4 



N 2 


1 0 0 % 




2 0 0 Oh 1 




2 0 0 "C 



[0052] (Example 7) The NOx adsorbent used by this invention was prepared as follows. 
[0053] Commercial granular gamma-aluminum 203 is crushed with a mortar, and it is the particle 
size of 0.5-1 mm. The particle size regulation was carried out to the shape of a grain. The dinitro 
diamine platinic acid water solution of the specified quantity was sunk into this, and it dried at 
150 degrees C for 2 hours. It calcinated at 500 more degrees C for 2 hours, and the adsorbent 2 
was obtained. Platinum (Pt) is [ as opposed to / the result of a chemical analysis / aluminum 
203 ] 0.1 . Weight % support of was done. 

[0054] (Example 8) Replaced with the dinitro diamine platinic acid water solution in the example 
7, and the cobalt nitrate water solution was used, and also the adsorbent 3 was obtained like the 
example 7. The amount and concentration of a cobalt nitrate water solution were adjusted so 
that the cobalt contained in an adsorbent 3 might become 10 % of the weight. 
[0055] (Example 9) aluminum203/Si02 of marketing After the ratio kneaded the ZSM-5 zeolite 
powder which is about 30 with the copper-nitrate water solution and mortar of the specified 
quantity and dried at 1 50 degrees C for 2 hours, it calcinated at 500 degrees C for 2 hours, and 
the adsorbent 4 was obtained. The amount and concentration of a copper-nitrate water solution 
were adjusted so that the copper contained in an adsorbent 4 might become 1 0 % of the weight 
[0056] (Example 10) The result of having conducted the adsorption experiment of NO on the 
same conditions as an example 4 in 25 degrees C about adsorbents 2-4 for 15 hours is shown in 
a table 5. Any adsorbent was found by having high adsorption capacity. 
[0057] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2004/11/09 



[A' table 5] 

* 5 



# 



8/10 s<—i> 



ft t HI 


N 0 Mi** 


a** 2 

«»M 3 
»»JW 4 


9 4 % 
9 2 % 
9 8 % 



[0058] (Example 11) About the adsorbents 2-4 which performed NOx adsorption treatment in 
the example 10, replaced with the propylene, and ethylene was used, and also the playback 
experiment of an adsorbent was conducted on the same conditions as an example 5. The gas in 
cylinder tubing made from quartz glass is extracted after regeneration, and the result of having 
measured NOx concentration is shown in a table 6. When NOx which stuck to any adsorbent 
****ed, it turned out that it decomposes simultaneously and is changed into nitrogen. 
[0059] 
[A table 6] 

m 6 



» * m 


j? £ fe 9 & # 3. * ® 
N O jg« 


raaa 2 
«»« 3 
«sa 4 


0.2 ppo 
0.2 ppn 
0.1 ppn 



[0060] (Example 1 2) The playback experiment of an adsorbent was conducted on the same 
conditions as an example 5 except having replaced with the propylene, having replaced with 
nitrogen using ethyl alcohol, and having used air about the adsorbents 2-4 which performed NOx 
adsorption treatment in the example 10. The gas in cylinder tubing made from quartz glass is 
extracted after regeneration, and the result of having measured NOx concentration is shown in a 
table 7. When NOx which stuck to any adsorbent ****ed, it turned out that it decomposes 
simultaneously and is changed into nitrogen. 
[0061] 
[A table 7] 

£ 7 



ft t a 


n 0 jsia 


mmm 2 

«&*9J 3 
«S*|4 


0.3 ppn 
0 . 4 p pin 
0.2 ppm 



[0062] (Example 13) About an adsorbent 1, it replaces with NO in 25 degrees C, and is N02. The 
result to which predetermined carried out time amount operation of the adsorption experiment of 
NO on the same conditions as an example 4 is shown in a table 8 except having used it. An 
adsorbent 1 is high N02. It turned out that it has adsorption capacity. 
[0063] 
[A table 8] 
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m a 




?5«B?Hfl( h r ) 


N OM£« 


j 1 5 


9 8 % 


4 8 


9 5 % 


9 6 


8 8 % 



[0064] (Example 1 4) At an example 1 3 f it is N02. About the adsorbent 1 which performed 
adsorption treatment at 25 degrees C for 15 hours, the playback experiment on the same 
conditions as an example 5 was conducted. As a result of extracting the gas in cylinder tubing 
made from quartz glass and measuring NOx concentration after regeneration, it was about 0.2 
ppm. Moreover, although temperature up of the adsorbent 1 after regeneration was carried out 
to 700 degrees C in the nitrogen air current, the desorption from the adsorbent of NOx was not 
accepted. From this result, it is N02. The adsorbent to which it stuck can also be regenerated 
by the approach of this invention, and it is N02. It turned out that reduction clarification can be 
carried out on an adsorbent like NO. 

[0065] (Example 15) The playback experiment was conducted using the adsorbent 4 to which NO 
was made to stick in an example 1 0. 

[0066] It was filled up with the gas of the presentation shown in a table 9 in cylinder tubing made 
from quartz glass filled up with the adsorbent 4 after adsorption treatment, and the other end 
was made to return and circulate through the gas which flowed out of the end of cylinder tubing 
using the circulating pump. Cylinder tubing was heated to 200 degrees C, and regeneration was 
carried out for 30 minutes. 

[0067] The urea used as a reducing agent was kept as a water solution, and after it trickled the 
specified quantity in quartz-glass tubing for urea decomposition heated at 400 degrees C and 
hydrolyzed, it was mixed with other gas constituents. 

[0068] As a result of extracting the gas in cylinder tubing and measuring NOx concentration 
after regeneration, it was 0.1 ppm or less. This result showed that a urea was used for a 
reducing agent and the reduction clarification of the NO could be carried out on an adsorbent. 
[0069] 



[A table 9] 

* 


9 






S III 


5 0 0 ppa 


*£» 


3 % 


o* 


2 0 % 








2 0 0 0 h 1 


MS* 


2 0 0 t 



[0070] 

[Effect of the Invention] Since according to this invention it is not necessary to prepare a 
catalyst bed other than an adsorbent in case clarification processing of the low concentration 
NOx is carried out, a compact and efficient clarification processing can be performed and it is 
especially suitable for exhaust gas denitrification of an automobile tunnel, a basement car park, 
etc. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the processing system of the low concentration 
NOx content gas which removes efficiently low-concentration NOx especially contained in the 
tunnel for automobiles, a subway way, ventilation gas, etc. from an inside-of-a-house motor pool, 
and its art about the clearance approach of the nitrogen oxides (NOx) contained in atmospheric 
air. 
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PRIOR ART 



[Description of the Prior Art] Generally as the defanging clearance approach of NOx in exhaust 
gas, ammonia is added to NOx content exhaust gas in a thermal power station, and it is N2 
[ harmless on a catalyst ]. The selective catalytic reduction process to decompose is mainly 
applied, and the approach of on the other hand understanding NOx a returned part on a three 
way component catalyst in a gasoline engine vehicle is applied. 

[0003] Therefore, ammonia is added in the high-concentration NOx content gas heated as an art 
of thin NOx in atmospheric air after condensing NOx with an adsorbent beforehand, and it is 
harmless N2 with a selective catalytic reduction process. The approach (JP,5-78369,B) of 
decomposing and emitting etc. is proposed. 

[0004] on the other hand — the gestalt of NOx — N02 it is — if — since the clearance by the 
adsorbent of NOx or the absorption clearance by alkali is comparatively easy also under 
moisture coexistence It is NO in low-concentration NOx content gas by addition of corona 
discharge or ozone N02 It oxidizes and is this N02. It is [ the approach of carrying out 
absorption clearance by the alkaline lean solution, and ] NO by ozonate N02 It oxidizes and is 
this N02. The approach of carrying out adsorption treatment etc. is proposed (JP,6-99030,A). 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since according to this invention it is not necessary to prepare a 
catalyst bed other than an adsorbent in case clarification processing of the low concentration 
NOx is carried out, a compact and efficient clarification processing can be performed and it is 
especially suitable for exhaust gas denitrification of an automobile tunnel, a basement car park, 
etc. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran,web_cgLejje 



2004/11/09 



* NOTICES * 



1/1 s<—t> 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is the approach of removing efficiently 
low-concentration NOx which solves the fault of the above-mentioned conventional technique 
and is contained in the tunnel for automobiles, a subway way, ventilation gas, etc. from an inside- 
of-a-house motor pool. 

[0006] Each conventional technique is the approach which was economical and was excellent, 
when reaction temperature is usually 200 degrees C or more and processes hot exhaust gas, but 
adaptation is difficult when [ of ordinary temperature like tunnel ventilation gas ] processing the 
gas of a large quantity moreover, therefore, as an art of thin NOx in atmospheric air Ammonia is 
added in the high-concentration NOx content gas heated after condensing NOx with an 
adsorbent beforehand, and it is harmless N2 with a selective catalytic reduction process. By the 
approach of decomposing and emitting 90% or more of NOx generally discharged in these 
atmospheric air is NO lacking in adsorbent, and since the adsorption engine performance of NO 
will get extremely bad if moisture moreover contains in raw gas, it is usually necessary to 
dehumidify it beforehand from raw gas. Therefore, a desiccant is needed besides a NOx 
adsorbent and there is a trouble of causing processing cost lifting. 

[0007] furthermore, the gestalt of NOx — N02 it is — if, since the clearance by the adsorbent 
of NOx or the absorption clearance by alkali is comparatively easy also under moisture 
coexistence It is [ the approach of oxidizing NO in low-concentration NOx content gas to N02 
by addition of corona discharge or ozone, and carrying out absorption clearance of this N02 by 
the alkaline lean solution, and ] NO by ozonate N02 It oxidizes and is this N02. Although there is 
the approach of carrying out adsorption treatment etc. By these approaches, there is a trouble 
of consuming a lot of power as energy for oxidizing NO to N02. Anyway, playback of an 
adsorbent is needed, when the adsorption capacity force of NOx by the adsorbent is saturated 
with the removal method of the low concentration NOx by the adsorbent and it stops showing 
predetermined NOx clearance effectiveness. Usually, this playback is performed by heating 
resurgent gas with a sink to an adsorbent. Therefore, the great energy for heating is needed for 
playback of an adsorbent, and it is not economical. High-concentration NOx will contain in the 
resurgent gas which let the adsorbent pass, temperature up is further carried out to 
predetermined temperature if needed, a reducing agent is added, and it is N2 [ harmless on a 
denitrification catalyst ]. In decomposing and emitting ****, it is N02. A case will be absorbed 
with an alkali solution, for this reason — new — a denitrification catalyst — a column may be 
required Usually, ammonia and hydrocarbons are proposed by the reducing agent of this 
denitrification reaction. 
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EXAMPLE 



[Example] 

(Example 1 ) The whole drawing 1 flow explains an example of the NOx clearance system which 
becomes this invention. For the exhaust gas 1 containing low concentration NOx, it is mixed with 
the ozone compounded by the ozonizer 3 at the oxidation process 2, and a part or all NO(s) are 
N02. It oxidizes. The gas which flowed out the oxidation process 2 is emitted into atmospheric 
air from a ventilating tower 5, after being introduced into an adsorption layer 4 and carrying out 
adsorption treatment of the NOx. 

[0028] Said adsorption layer 4 consists of two or more units, and carries out regeneration which 
extracts the unit with which NOx adsorbed so much and the adsorption capacity force declined, 
and is mentioned later. 

[0029] Nitrogen 6 is introduced into an adsorbent playback process by the fan 7, and the 
adsorbent unit 8 extracted from the adsorption layer 4 is circulated. When the oxygen density of 
the unit 8 interior fully falls, a hydrocarbon 9 is introduced into a nitrogen air current, with 
heating apparatus 1 0, it heats at about 200 degrees C, and they is circulated. NOx is N2 by the 
hydrocarbon on a unit 8. Reduction decomposition is carried out. The gas after decomposition is 
again introduced into the upstream of an adsorption layer 4. When NOx and the hydrocarbon 
unreacted in gas after decomposition remain, after adsorption treatment is carried out by the 
adsorption layer 4, atmospheric-air bleedoff is carried out from a ventilating tower 5. The unit 8 
which regeneration ended is again built into an adsorption layer 4. 

[0030] It becomes possible to return promptly and to also defang NOx which carried out 
adsorption treatment of the low-concentration NOx efficiently by this system, and stuck to the 
adsorbent. 

[0031] (Example 2) The whole drawing 2 flow explains an example of the NOx clearance system 
which becomes this invention. The exhaust gas 1 containing low concentration NOx is introduced 
into an adsorption layer 4, and after adsorption treatment of the NOx is carried out here, 
atmospheric-air bleedoff of it is carried out from a ventilating tower 5. An adsorption layer 4 
consists of two or more units, and carries out regeneration which extracts the unit with which 
NOx adsorbed so much and the adsorption capacity force declined, and is mentioned later. 
[0032] Nitrogen 6 is introduced into a unit 8 by the fan 7, and it introduces into the upstream of 
an adsorption layer 4 further. When the oxygen density of the unit 8 interior fully falls, it changes 
so that the gas which flowed out of the adsorbent unit 8 may circulate through the passage 
change bulbs 1 1 and 12 and it may flow into 8 again. The circulation negotiation of the gas 
heated at about 200 degrees C with heating apparatus 10 is carried out by the fan 7, and 8 is 
heated to temperature required for reduction decomposition of NOx. It is NOx from which a 
hydrocarbon 9 is simultaneously introduced in the circulatory system, and it is desorbed from 8 
to desorption and coincidence N2 It understands a returned part. Reduction clarification of the 
NOx is fully carried out, and 8 which playback completed is again included in an adsorption layer 
4. 

[0033] NOx can be purified on an adsorbent by being able to carry out the adsorption treatment 
of the low-concentration NOx efficiently by this approach, and performing heating regeneration 
by the circulatory system to the adsorbent after NOx adsorption. 
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[0034] (Example 3) The nitrogen-oxides adsorbent used by this invention was prepared as 
follows. 

[0035] Oxidization yttrium 23g, 31 g of barium oxide, and 16g of copper oxide were kneaded with 
the RAIKAI machine for 1 hour. After drying a kneading product at 1 50 degrees C for 2 hours, 
preliminary baking was carried out at 500 degrees C for 2 hours. After the mortar fully ground 
the obtained oxide, it calcinated at 870 more degrees C for 4 hours. Next, the obtained powder 
was pressed in discoid with a diameter of 45mm, this was crushed, and the particle size 
regulation was carried out to the shape of a grain with a particle size of 0.5-1 mm. It turned out 
that it is the multiple oxide which this compound has the presentation of YBaCuO 7-x, and has 
the crystal structure of a perovskite mold as a result of X diffraction measurement. 
[0036] Above granular YBaCuO 7-x The dinitro diamine platinic acid water solution of the 
specified quantity was sunk in. After drying this at 150 degrees C for 2 hours, it calcinated at 
500 degrees C for 2 hours, and the adsorbent 1 was obtained. Platinum (Pt) was supported 0.1% 
of the weight to YBaCuO 7-x as a result of the chemical analysis. 

[0037] (Example 4) The adsorption engine performance of NOx of an adsorbent 1 was measured. 
The center section of cylinder tubing made from quartz glass with a bore [ of 20mm ] and a die 
length of 800mm was filled up with 4ml of an adsorbent 1, and NO content gas was processed on 
condition that a table 1. In addition, the temperature of an adsorbent inserted and measured the 
thermocouple. Moreover, the inlet port of cylinder tubing made from quartz glass and the NOx 
(NO and N02) concentration in outlet gas carried out continuation measurement with the 
chemiluminescence type nitrogen-oxides analyzer. 
[0038] 
[A table 1] 

£ 1 







N O 


5 ppn 




2 0 % 




3 % 








1 0 0 0 0 h 1 




2 5 ~ 1 0 0 TC 



[0039] The NOx elimination factor was computed according to the degree type. 

[0040] 

[Equation 1] 

( AP XXWDN Ox)-( 7>*0)N O x ) 
NOx|$S*= XlOO(%) 



UP^W)NOx) 



(8D 



[0041] NOx is NO and N02 here. Sum density (ppm) is expressed. 

[0042] The rate of NOx adsorption treatment 1 5 hours after a gas negotiation of the adsorbent 1 
set as each temperature is shown in a table 2. It turned out that an adsorbent 1 has the high 
NOx adsorption engine performance in the temperature region near a room temperature. 
[0043] 
[A table 2] 
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n o 


2 5 
S 0 
10 0 


9 7 % 
9 5 % 
6 8 % 



[0044] (Example 5) After circulating NOx content gas at 25 degrees C like the example 4 for 15 
hours and performing adsorption treatment using an adsorbent 1 , regeneration was performed by 
the following approaches. 

[0045] It was filled up with the nitrogen gas containing a propylene shown in a table 3 in cylinder 
tubing made from quartz glass filled up with the adsorbent 1 after NOx adsorption treatment, and 
the other end was made to return and circulate through the gas which flowed out of the end of 
cylinder tubing using the circulating pump. Cylinder tubing was heated to 200 degrees C, and 
regeneration was carried out for 30 minutes. 

[0046] As a result of extracting the gas in cylinder tubing and measuring NOx concentration 

after regeneration, it was 0.1 ppm or less. Moreover, although temperature up of the adsorbent 1 

after regeneration was carried out to 700 degrees C in the nitrogen air current, desorption of 

NOx from an adsorbent was not accepted. These results showed most NOx which stuck to the 

adsorbent 1 by the above-mentioned regeneration having ****ed, and having decomposed into 

nitrogen. 

[0047] 

[A table 3] 

& 3 



N 2 


1 0 0 0 ppm 


SHSft 


2 0 0 Oh 1 




2 0 0 *C 



[0048] (Example 6) After circulating NOx content gas at 25 degrees C like the example 4 for 15 
hours and performing adsorption treatment using an adsorbent 1, regeneration was performed by 
the following approaches. 

[0049] In cylinder tubing made from quartz glass filled up with said adsorbent 1 , as shown in a 
table 4, it was filled up with the nitrogen which does not contain a reducing agent, and the other 
end was made to return and circulate through the gas which flowed out of the end of cylinder 
tubing using the circulating pump. Cylinder tubing was simultaneously heated to 200 degrees C, 
and regeneration was carried out for 30 minutes. 

[0050] the result of having extracted the gas in cylinder tubing and having measured NOx 
concentration after regeneration — about 1 3 ppm it was . Consequently, when hydrocarbon 
oxygen was not contained in regeneration gas, it turned out that a part or all NOx are desorbed 
from an adsorbent 1 while fully not having been returned by it. 
[0051] 
[A table 4] 
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N 2 


1 0 0 % 




2 0 0 Oh 1 




2 0 0 "C 



[0052] (Example 7) The NOx adsorbent used by this invention was prepared as follows. 
[0053] Commercial granular gamma-aluminum 203 is crushed with a mortar, and it is the particle 
size of 0.5-1 mm. The particle size regulation was carried out to the shape of a grain. The dinitro 
diamine platinic acid water solution of the specified quantity was sunk into this, and it dried at 
1 50 degrees C for 2 hours. It calcinated at 500 more degrees C for 2 hours, and the adsorbent 2 
was obtained. Platinum (Pt) is [ as opposed to / the result of a chemical analysis / aluminum 
203 ] 0.1. Weight % support of was done. 

[0054] (Example 8) Replaced with the dinitro diamine platinic acid water solution in the example 
7, and the cobalt nitrate water solution was used, and also the adsorbent 3 was obtained like the 
example 7. The amount and concentration of a cobalt nitrate water solution were adjusted so 
that the cobalt contained in ah adsorbent 3 might become 1 0 % of the weight. 
[0055] (Example 9) aluminum203/Si02 of marketing After the ratio kneaded the ZSM-5 zeolite 
powder which is about 30 with the copper-nitrate water solution and mortar of the specified 
quantity and dried at 150 degrees C for 2 hours, it calcinated at 500 degrees C for 2 hours, and 
the adsorbent 4 was obtained. The amount and concentration of a copper-nitrate water solution 
were adjusted so that the copper contained in an adsorbent 4 might become 10 % of the weight. 
[0056] (Example 1 0) The result of having conducted the adsorption experiment of NO on the 
same conditions as an example 4 in 25 degrees C about adsorbents 2-4 for 1 5 hours is shown in 
a table 5. Any adsorbent was found by having high adsorption capacity. 
[0057] 



[A table 5] 




55 


5 


ft * * 


N O U4$ 


ft *JH 2 


9 4 % 




9 2 % 


ftsn 4 


9 8 % 



[0058] (Example 11) About the adsorbents 2-4 which performed NOx adsorption treatment in 
the example 10, replaced with the propylene, and ethylene was used, and also the playback 
experiment of an adsorbent was conducted on the same conditions as an example 5. The gas in 
cylinder tubing made from quartz glass is extracted after regeneration, and the result of having 
measured NOx concentration is shown in a table 6. When NOx which stuck to any adsorbent 
****ed, it turned out that it decomposes simultaneously and is changed into nitrogen. 
[0059] 
[A table 6] 
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IP 

9 6 


A ^ ftti 




N 0 J8 ft 


mmm 2 


0.2 ppo 


vtmm 3 


0.2 ppn 


?5»SI 4 


0 . 1 ppn 



[0060] (Example 1 2) The playback experiment of an adsorbent was conducted on the same 
conditions as an example 5 except having replaced with the propylene, having replaced with 
nitrogen using ethyl alcohol, and having used air about the adsorbents 2-4 which performed NOx 
adsorption treatment in the example 10. The gas in cylinder tubing made from quartz glass is 
extracted after regeneration, and the result of having measured NOx concentration is shown in a 
table 7. When NOx which stuck to any adsorbent ****ed, it turned out that it decomposes 
simultaneously and is changed into nitrogen. 
[0061] 



[A table 7] 


£ 7 


R m m 


n om& 


2 


0.3 ppn 




0 . 4 ppn 




0 . 2 ppm 



[0062] (Example 13) About an adsorbent 1, it replaces with NO in 25 degrees C, and is N02. The 
result to which predetermined carried out time amount operation of the adsorption experiment of 
NO on the same conditions as an example 4 is shown in a table 8 except having used it. An 
adsorbent 1 is high N02. It turned out that it has adsorption capacity. 
[0063] 



[A table 8] 




a 8 




wtmrnns i h r ) 




1 5 


9 8 % 


4 8 


9 5 % 


9 6 


8 8 % 



[0064] (Example 14) At an example 13, it is N02. About the adsorbent 1 which performed 
adsorption treatment at 25 degrees C for 15 hours, the playback experiment on the same 
conditions as an example 5 was conducted. As a result of extracting the gas in cylinder tubing 
made from quartz glass and measuring NOx concentration after regeneration, it was about 0.2 
ppm. Moreover, although temperature up of the adsorbent 1 after regeneration was carried out 
to 700 degrees C in the nitrogen air current, the desorption from the adsorbent of NOx was not 
accepted. From this result, it is N02. The adsorbent to which it stuck can also be regenerated 
by the approach of this invention, and it is N02. It turned out that reduction clarification can be 
carried out on an adsorbent like NO. 

[0065] (Example 15) The playback experiment was conducted using the adsorbent 4 to which NO 
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was made to stick in an example 10. 

[0066] It was filled up with the gas of the presentation shown in a table 9 in cylinder tubing made 
from quartz glass filled up with the adsorbent 4 after adsorption treatment, and the other end 
was made to return and circulate through the gas which flowed out of the end of cylinder tubing 
using the circulating pump/ Cylinder tubing was heated to 200 degrees C, and regeneration was 
carried out for 30 minutes. 

[0067] The urea used as a reducing agent was kept as a water solution, and after it trickled the 
specified quantity in quartz-glass tubing for urea decomposition heated at 400 degrees C and 
hydrolyzed, it was mixed with other gas constituents. 

[0068] As a result of extracting the gas in cylinder tubing and measuring NOx concentration 
after regeneration, it was 0.1 ppm or less. This result showed that a urea was used for a 
reducing agent and the reduction clarification of the NO could be carried out on an adsorbent 
[0069] 
[A table 9] 

* 9 



°« 


5 0 0 ppa 

3 % 
2 0 % 

n & 




2 0 0 0 h 1 




2 0 0 *C 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 11 It is the conceptual diagram of the equipment used for processing of the low 
concentration NOx content gas which becomes this invention. 

[Drawing 21 It is the conceptual diagram of the equipment used for processing of the low 
concentration NOx content gas which becomes this invention. 
[Description of Notations] 

I [ — An adsorption layer, 5 / — A ventilating tower, 6 / — Nitrogen, 7 / — A fan, 8 / — The 
adsorbent unit, 9 which were extracted from the adsorption layer 4 / — A hydrocarbon, 10/ — 

I I Heating apparatus, 12 / — Passage change bulb. ] — The exhaust gas, 2 containing low 
concentration NOx — An oxidation process, 3 — An ozonizer, 4 
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DRAWINGS 



[Drawing 11 

a 1 
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[Drawing 21 
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(2) 

1 

5 oizftmfrzi&iststNo x^*r;tfx©$&av'XT- 

4N0 2 fc»tU RifilTNOxSKfli^b, & 10 

0 x &f&%mz&mmm®pr?&mzm7ttm-r * ^ £ 

t-r *®bsn o x ^t#x ©aia^x^ a. 

[»*B3] Sf^fXtcn h^*B>18STBiSb 
1t'&. NOBfcgBTft#X*©NO©-SB**!:te:£IS 
£N0 2 IdBfcU K^gBTNOxfc&lNSfcSU gi 
if8B©B4^ll: rajS768l£^t;#x L xmm 
SnfcNOxfcBBSS-B-, -£-©-8B£K&st8Bl*iTg 
^tCj87C»<»bfc^NOxjS7C^BtC^AL. SNOx 
S7cKBTMffiBi«NOx(D^a8&jl7E»{fr-5it& 2> 
^ttSfiatNOxtf^XCjfflii'XTA. 

[11*14] ffi«ffiNOx#^r#X£K5t31lC&»£ 
NOxSrK«BS*-r-5">X^A»C*5^T, «fc£»l© 

•s&fl:**** t»»7^3-;i>s*^^rt-**fx &mm 
©frsejaaNo x^^xojaa^x^A. 

[M&9I5] W#^4fEI£©ffic«&NOx^r#X©*!l 

SSN o x ^nr#x ©jaas^x-r a. 
x^r#x ©ataxia. 

[SI3RIB7] »#3i61ESc©<£BaNOx^r#X©$!l 
a^fefc^HT. jg7cSU^ft**»S W*7.»0— 40 

[»#J®8] l*«6£f(0(Si9aNOxtf^©l 
[§»;*« 9] »*SI6ffi«©&»&NOx^r;tfX©$& 

1 o o , c~5 o ox;\zmmvTm£.&fT5z\t&ftWLt 
-rsffijaffiNOx^^xcDjaa^ffi. so 
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2 

[»*I10] W*B6iB«©ffii8aNOx^r#X0D 

Wkmumizis^x. wmmwNOxtm7tW£<z>Ri&\z 
imjfimi i] <&mmNox.ttJJx&<&mmz&®2 

*, NOx&K«K5*-r**Slc*5^T. «S5W©W& 
^ICUjlTcMS^Wr-S^XSdiJiiS-a-. 8R«»±-C— 

Ox»E»*ia*«»tft:Jlt*W»tJ-*ffiMENO 

x^^xosaa^ffi. 

[»*B12] ttMmOxMtf;**«mMMft3 

«rc»4NOxoK«*ffiii-r*fl:-&<»*-&^r-rs*x& 
Baa*. K^aoiONOxSBiK^-iifc^ bb»~k 

at-r*«BaNo x^r^fxffljaa*«. 

[0 0 0 1] 

[BIJS±©?|JJ8#IF] *»Wtt^*fc^*n-5S3RK 

As* (nox) omt&fr&icHu »ica»*«h>* 
*Ta»^srttt»*fi*«^6©«ia/fx^fc-& 

*n5<£BK©NO x (fcSTSffifiBNO x 

#w#x©ffla->x^A&tf-e©saa:frarcWTs. 

[0 0 0 2] 

[8£*©&fi5] -«fc»*Xf ©NOx©BSFft»*^r 
Sil/Ttt, Jk*««0fCfeViT»NOx#W»#XC 

•✓>*i;fev»Ttt=7cftii«±-eNOx *jl7c»«ir-5^ 
[0 0 0 3] *©fc»*^*©f$»fcNOx©$&a;$ri* 

tltlt ^#®^.C«fc9NOx£Bfi&Lfc&. ftHS* 
$ tlfc ilS BB© N O x ^£#X »C 7 SgsiP L S 

&¥5 - 78369*f) ttzifimmtsnx^z. 
[0004] — NOx©j£tgatN0 2 -efcntf. * 

»^#T-T *> N O x <D&mm\z £ *B!5fe» 5 WiTJkfc 
UC«tS©iR^*ttitKW«a^©T. fiiSSONOx 
X * © N O £ 3 D ><DW,MZ <fc 0 N 

NOS^y>^bfC«t0NO 2 icKtfbU 
kno 2 SKS^-rs^&^t'^^SnT^S (1$ 
M¥6-99030#) . 
[0 0 0 5] 

rte®i*e*«^e.©^^x^tc^*n5®Bffi©N 
o x »*-r«.^s-c»*. 
[0006] «e*s««v»-rnt>si£:sK*ta^ 2 o o 



(3) 

3 

K*»fcJ:DNOx*fMBb&« % »IJ»Snfcii5««<Z) 

NOCE)K*ttlB«4HKcX<ft«3ba6. a*ffl3;»Xx>> 

[0 0 0 7] £SlC, NOx©*fflX)*NOa T&tltf, 
*^^#TT t)NOx OftSSfl K cfc £ f$£fc £ Iri \Z7)V 

T5*S^, NOS*y>«fcl:J:DNOa MftftU 
So a*. CflE>f9£»lft«»IKcH^X««bft«t&lD 

■k-rscfcicj: off fens. tt-3TW»*©H^ictaan 

sns^ticfco, a&ioMKcjsciffieuHcMb 
ambfcD* NO2 ©»&ttT;k*u««-c»jR-r*ji 

[0 0 0 8] 

[■■ftflKfe-)-«fc«®¥K] ±BIW*«;rFE©*« 

»*i8i:it ■UNOx'MrjtfxicaTsnciuiDUfe 
a7caaT***ft^Wf3Ranrvi*. 

[0 0 0 9] *589BfcJ;*fi«flE<ONOx*^r 
■TStlf^fXOfflffl^^Att, »*SBte«fcDNOx* 
R»»3cU KK«KB<Of|*«ffc«»SNOx^ BZ 50 



»H?8-2 5735 1 

»8fi<0±8SfcNO»flsKfi£KBU StjJxtONO 
(&-ffi£fcte£T£NC>2 HMsUTfeAt*. *fc, » 

xx*\zyxhf&tt&&<^3inz>m&\z\z. ft*»B 

x&7G5^8B£«**TfcA^ 0 
[0 0 10] *^^0«SSI^(DNOxJ!lS*S«ffiV>S 

[0 0 11] *KW**(DPMttttWJCcfcn«, Wflfcff 

x + tc n o x coj§7csij t brfpffl-r «ft«4Mfe*;s*i 

fco bx>t)a*©B*Ttt, ft£*fc0MflX> stuns 

**a^fc*oa^i^*n*t^5»«x>«**. 

[0 0 12] *«ni:ffl V^S$flj: ITIiNO x8S 
MNtlcJRX. f8*<0##£]«», 

**Vitt7^3— ;MHtNOxi:0!>E*<ietfPfflS 

o x K«iB & *> ^ &m<D®m \zM5m t n o x t <drj& 

*V^ttR*©»»±««ft«^*»&K:ttP t. Rh, 
Ru§OS^SS> V, Mo, W, Cr, Mn, Fe, 
Co, Ni, Ce1zZ<D*&mifi%>tf*>tlZ>. £fc* 9 

Pt, Rh, Pd, Ru, Au, Ag^OMIS, C 
o. Ni, Fe, Cu, Mn, G afc£©#&JRx)t*tf 

[0 0 13] NOx0>ft*flB£Rl±3li:5&«> 

fc, «-B<07;P*U # 7;WU±» »±8H£tBftrr* 
<Dfc#£b^#8rC&S« fcWBLi, Na, K, M 
g, Ca, Sr, Ba, La, CeST^Sp 
[0 0 14] a SIC, NOKfttttt«f9^AUKA^«$ 
W£13:*£> NO&cfcDftSffb^rViNOa fcfclftbft 

U^X*-f hft'&tt'bNOxOftJWBxVftO, SSlC** 

fl;*St & s -;mb t n o x <DKmzm^ *m 

[0 0 15] ##S£*5<,>TfcJU fiWNOxtt^ 
<tfe-«tNOi tCKIfcb^^, ^l&RNOx 

(N0 + NO2 ) *»jtrx*ft«WK:««a***ttt) 
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5 

N O x ©«S6*£3!l**<E5S 3©-e*T«&ft:£8rC<& 

Kif^n/tNOxttNoicis^-r. Nd ©^tg-c&a 
[0016] iRmm&mTimztt-rzxx-vnzi-rz 

«£\ NOxOKRii:. NOx tlSMbfc&SfcttTVlo 
-JU|g£©E££&#&<itfT;*-tt5fc«>. *6*>U» 
KnUft LfcW£ffl#X £fi&a3 utCiO 2 
0 0~5 0 0 < C©ia*»C#®$n5Ci:*W*L'V^ *> 

[0 0 17] ^^©MTcSiJtbTffl^SmsStt, @# 
©S*ff£ffl#X^;:«gjB^l/rfcJll^U *i§iflc© 

v ->T >W$v>7 5 >S«n o x nmtn t bTffl 

-5. 

[0 0 18] #&W©S7c3fll::/IH>5l^fc**tUT 
a. x^>, -funy, x?u>. y 

ntrp>^!©^ &£WiLPGffl«k5fcfi-&4rcfc 
&v>. fc^^<k08X*©£v>iti8y^t*XT'&& 

[0019] z.tizamfcykm&zwiTfrz-Mt* 

fc, &#^K#©$£«^©ftttt;:«fcoT, W£#x* 
^©**"!gSL.fer), S3 

[0020] *f^©®»gNOx|*5fc&fci;:*8^-r\ 
®«SiJ©fl^Sr^{t:**»2.^ttT;i/3-;i/S*-&^rr 
-s^x^ssas-a-scttzioTfr^istctt, #x+© 

0y*.tfPt, Rh, Pd, Ru^©*^JIi 

z^-rziRmmz*. wo x £®»isss*u 

^-fk*fgS:^%-r-5^3f5^X€:jS£a^-e-fc«-&t«. ft 
\Z<&m Vft&m ICk ^ TN O x Jt7cKlE#K# 
S*U EJS2&3pjWI;T-f-5«^a<*£. Lri>U #X* 
©&*»££&< -T-5 <fcI6&lC<k3|fi«>W£«Sn5fc 
«>. <tO^^<NOx<£Jl7cL.. »!FSj5£B*-r-5J: 

[0 0 2 1] «*«-J8lcS&K$^-r*«5g8J©« 
•&» S£4&W$©Wa#X*©SS3B»a?#0. 5 %£TF 50 
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6 

©«-&lcSt)«(^fi< NO x S^^-CSTCfS C £ 
«E«#X«P©K35SffiaiO. 5 96£t_h 
©«&?»oTfc, K*«£aM6W3:£3MSj5l<NOx 

[0022] n4tm&tt-rz>wmm&j\--c'bffi 
a^x^©K*ffla*<g«-r-5 ^ tt7ss^< no x s 

[oo2 3] <&wmm3im<Dmmjix<p<Dmmm&z& 

a*«V>«arft, **V»t4S*^X^tt#X*£©^ 

[0 0 2 4] *»W«>*ac-ca5SWtUTfflt»*fls^Hl 
tt. K«JW±T©NOx©S7C^H»&fiEJ£-r5«W-r«: 
<, NOx©B18lt)fliji-rs. -€■©&», MfHfl;£ft£ 
»»»)8»6©NOxJKHHBKWtbT«V». »*ai©B 

o n o x £ k ft *ai* & k*-*- •& * & 

D. a«EfcNOxS7cXe*«lt«^S*»»5*«. KM 
[0 0 2 5] 

[HUM *»WC«t*^rftTttNOx©K3e»l©B*l^ 
KS7C^£^WTS#XTI?£-r*fc*&» fl^Mtc 

i«Sfc9, 5 0~2 0 0X:<Dl£i&mi&\,->Um®r(!'bN 
Ox©Stffl*tg^5. crUMHKHC, NOxtKSW 

t©K**(Ejfr*«afpffl*j*-3j«»**iiDbTVJ* 
©^$nx^.5NOx«mfrKfii-r-5©-ctt& 

[0 0 2 6] **a-CttRlt«NO x l«0*-CN, 

T, aiir©NOx»*a!l©?}^fcttR|||^-*iS«ftN 
O x ©«$&3£iH**i&££fc.&a*, *»9l»£«fc*jSrtST 

[0 0 2 7] 
[$%ft] 

BK6^7D-t,tOK9!t5. teJ8#NOx£-&W 
tsM^ilt Kfl;xig2-c*y^--i-tf3ic<fco^ 
3n&*y>tji^3n, -6ssfc«-r^T©No*tN 
o, cKflssn«. «u£xn2*9Lmvit#x\mmm 

4l:iASn, NOx*«B!S3nfct. 81^*5 J: 
[0 0 2 8] W8a»«e4tt«S(c©a.x^h < fc»3«D, 
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[00291 S*6«7r>7 TK^»)ff^ietc*A 
U ««JS4«fcDtfc£fflbfc«^:i:^h8£ffiffi$ 
=l~v b 8 rtgSWK*«af*^»lCfiTUfc^ 
T&<b*S&9£&*ll«*»::5|IAU SnS&gei 0T?*iJ 

2oo*c(ctn^. a^hsitNOxB 
^b*Siic«fcON 2 £S7c*H*3*is. 

TK«J!lS5nfcmift^5«tr)^:aSca5ns. 
[0030] ^x^Atc^DteiSffiroNOxfc&ssj: 

[0 0 3 1] CS^iSW 2 ) *^l:^4NOxSi4i/X 
^A05-«»JSH2©±^7D-tcJ;0l!i^-r5. fiiSS 
NOx^f t5WX 1 H!Rgl4C«A3n. HIT 

•cno xwtRm&3k-zwt&&§a.m 5 <fc oAfusasn 

j£-r*>B£MJi£SIJ6-f£. it? 
[0 0 3 2] ^6S7T>7JC«fcD3.-»/h8(C«A 
U S6lCK^4©±»c»A-r-5. a.n-yh8rtgB 

li, 12$, Rssda.--/ b8fr*>ffimi>?ti$xwm 

o-e*52 o ox;\zmmvit#z.&7T>7-vmmtiimt< 
it, 8SNOx ©ii7c»8nc i 65.si^ms*-raiiBs-r-5. 
I^C&fc*3&9£rasSrtf::i*AU 8«fcDBMrr.a 

NOxS, R»tra«fCNa KitTcSHSTTS. NOx«t 
[0 0 3 3] ##j*K<kD<6i8£©NOx£2&$s<k<© 

un^w^saasfT'SJit-c. NOxSKii)w±TMt 

[0 0 3 4] QKtt W 3 ) *IS9|-Cffl V> £glfi&fl;«3& 
[0 0 3 5] &*b1* v MJ?A2 3 g. * 



* 1 g, 



1 5 0 < CT2I^W«;SLfc^ 5 0 0tT 

£&£8 7 0tT4tt|IM»jSfcl,fc. Sfcfc. f§ 
enfc»5fc£it«4 5mmORS*t(cyix-XL. cn&«& 

tt. YBaCuOr-.CSMtU X»0Jf»3t©» 

[0 0 3 6] lffliH©&#YB aCuOr-i CF3fj£S©S> 
^ FDyTS >6MMMSt§l/t. uM 1 5 0 
TJT2l»mtt*l/fc*5 0 0T:-P2*m*U8l/r, k* 
fls*»«f©tt*. 6& (Pt) IJYBaC 

[0037] (mmm4) mmMKDNOxamm&ffi 

ZMfelslt. &SS!Jl©4ml£, rt&2 0mm, g£ 8 
0 0im©:5&#9X§imSM?©*i^«&BU glO 

Pm < g©APRtfttiP;*j*A'f>©NO x (NORtfNO*) 
[0 038] 

* 1 







N O 


5 ppn 


o 2 


2 0 % 




3 % 


N 2 


a as 


SM3fi 


1 0 0 0 0 h 1 




2 5 - 1 0 0 TC 



NOx 



[0 0 3 9] NOx»a*tt5}«k:fleoT»fflUfc. 
[0 0 4 0] 
[»1] 

(AP*T*4HDN O x }- (UCWTtfQN O x ) 



(xa^rx^NOx) 



X100(%) 

- ttl) 



[0 0 4 1] ^l^TNOx«NOtN02 cD<&ffi8S(p 
pm) «r^*r, 

[0 0 4 2] «2fc£MK:BttUfcBa»»l©. #X 
Sil 5WIB«IC*H-*NOxWjri»5S»*«T. R* 

[0043] 





N O Rfe£$ 


2 5 
5 0 
10 0 


9 7 % 
9 5 % 
6 8 % 
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[0045] KOxi&mt&m&<Di&mmi*3tmi'tt 
[0 0 4 6] m±mmmzwm<gft<DJJx&$mvTu 

OxS&&ti»HL&flMl* 0. lppBKTT*-3fc. * 

m±mm&<oigtmm i 7 oottt 

o^o ens ±E©H*«l«K:J:0fflar» 

[0 0 4 7] 
»3] 

« 3 



KJKtf Xtttit 

■r □ tf ix v 


1 0 0 0 ppn 
« V 




2 0 0 Oh 1 




2 0 0 "C 



[0 0 5 2] C«ltM7) *XfiTfflt>«NOxim 
*TE©«t5»CWHLfc. 

[0 0 5 3] TfrHt©tt«T-A IsO.&JLttTSSWUT 
ttSO. 5~lmm ©K^lcS*ibfc. cntBftiOi; 
- hDJ?75>e^8*SffiSMU 15 0t-?2Kr 

2£#fc. fc3*#«T©«SS, (Pt) IJAhOsl: 

[0054] mmw 8 ) mmw 7 c*v»T5?=. hd-; 

0SSXifc*«k3K:iS8EU;fc. 
[0 0 5 5] 9 ) rfJIR©, AhOs/SiOi 

Jfc*»»3 0T»5ZSM- 5-tf^-7-f h»**BBe*© 
t U 1 5 CCT 2 BtMffcta L 
fc&5 0 O'CT^ISimj&JfcLT, «J£SJ4£#;fc. $j& 

0 M&% ifc-5<k 5 fcWSLfc. 
a? [0 0 5 6] 0) 36^2~4(C^ViT. 2 

5 *C \Z 43 V>T |g}£0!| 4 £ ^S«)|:frTNO CD©3£2l& <£ 

1 5«fW^jsbfcifg*5£^5t^-r. u-rn©K^sdfc 

[0 0 5 7] 
[3J5] 

« 5 



[0048] (sijsw6) k**u*jbv>. m&m*t 

mm\Z2 5*0-? 1 5^raNOx^^XSSSii31i-TK 
[0 0 4 9] 85flHK«fSiJlS;3£^UfcS^7XKRfe 

XSffi^CMLTtlS^-B-fe. W&KlPm*S2 0 one 
S-CflnS&LT, 3 O^WS^fflSSbfc. 

[0050] mttmw&izpm'gfKKDiJx&i&w.LTN 
oxmm^mmvft^^ mi 3p P m -vs>-oit. com 
m£.mm%x't>\zfc{t*mmm*'Si£nt£^t-'& 

i a> e R«rr s ji it. 

[0 0 5 1] 
[164] 

a 4 





1 0 o % 


sua 


2 0 0 Oh 1 




2 0 0T! 



50 



a * m 


N O f&£$ 


R9» 3 
4 


9 4 % 
9 2 % 
9 8 % 



[0058] (mmmi n ms«i otnox**m 

[0 0 5 9] 
[*6] 



50 
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11 

a 6 



12 



a m « 


Noa« 


Q&SH2 
4 


O . 2 ppn 
0 . 2 ppn 
0 . 1 ppn 



[0 0 6 0] (Uligm 2) OTNOxK^ja 10 

3L7)V7)vu-fr&mi<\ &mizK%.T&m.&m^fr&< 

fc. W£ffl3&K5£;tf7XSSRfsmrt©#X£i3UaL 

r. NOxss&3H5tLfe«e^<£^7{c*-r. urn© 

[0 0 6 1] 
[S7] 

* 7 a? 



» * JW 












o. 


3 ppn 


«fcS*J 3 


o. 


4 ppn 


r$«4 


o . 


2 ppm 



[0062] mmmi 3) t&mmnz-z^x. 2 5x: 

fcfct^T, NOfc^TNOi *ffifflb«:^tt^iS^ 30 
4 tlW8IOD*#-CNOcDKlf§l»S:Blf5£o«fMSIJgUR: 

[0 0 6 3] 
[Jg8] 

£ 8 



&m*$M{ h r ) 


N OR*£* 


1 5 


9 8 % 


4 8 


9 5 % 


9 6 


88% 



[oo6 4] mmmi 4) gitm st, no 2 mm 

UfciISS, *5 0. 2ppmt?»oit. s^ays^©© 
mm 1 £&3fcm8WC7 0 0 , C*T#©Ufc^. NOx 
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